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After 7 years, CARD is back in Lyon. On behalf of the Organizing committee and the whole dermatological community of
Lyon, I am happy to welcome you once again in the capital of the Gaulles. It is our honour to take this opportunity to celebrate
the former leaders of the Lyon’s research in dermatology. Daniel Schmitt, who is this year’s honorary president of the CARD,
has directed our INSERM and University research unit for 15 years and has forged a solid and remarkable team of experienced
scientists excelling in research on Langerhans cells. He has developed a series of yearly teaching courses which have become,
and continue to be, a must for many French speaking scientists working on the skin. Several course-related textbooks have
been edited and numerous young PhDs originating from our unit have joined R&D departments of the key players in the
world’s pharmacological, cosmetics and cutaneous research industries. This has been an honourable way of perpetuating the
tradition established by the pioneer of dermatological research in France, and our master, Jean Thivolet, MD, PhD. This year,
CARD’s ‘Jean Thivolet Conference’ is given at the Jean Thivolet amphitheatre by one of the spearheads of the next generation,
professor Yann Barrandon from the University of Lausanne.
I am grateful to the past leaders for their teachings and hope that our new-old research team, created this year under my own
direction, will show enough enthusiasm and punch to find its place in the contemporary landscape of cutaneous research. We
owe it to our elders and to the French and international dermatological communities.
Marek Haftek, MD, PhD
Head of the research unit EA 4169, ‘‘Normal and pathological functions of skin barrier’’
University Lyon 1, Edouard Herriot Hospital, Lyon, France.
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ABSTRACTS
Invited conferences
Role of elastic tissue components on skin homeostasis and ageing
Pascal Sommer, IBCP–CNRS–UL1, Lyon, France
Dysfunctions of elastic tissue due to the lack of elastic fibre components (more than 30 proteins are involved in functional
elastogenesis) and to modifications of elastic fibres induce death of mice around birth and can be associated to arterial
occlusion or vessel abnormalities, vessel ruptures and emphysema. Age-related dysfunction of elastic tissue is associated with
atherosclerosis, aneurysms, hypertension, skin wrinkles, lung emphysema, degeneration of inter-vertebral disc, ligaments or
tendons, and the degeneration of the Bruch’s macula membrane. In contrast, solar elastosis is characterised by an intense and
pathologic deposition of non functional elastic fibres. Formation of elastic fibers degradation products is considered, as a
whole, as a factor amplifying the inflammation process and the degradation-dependent ageing processes.
Elastogenesis mainly occurs until the end of the second decade of the life. Then, some genes encoding elastic fibre components
are still active (elastin, fibrillin1), but mRNA stability can greatly decreased (elastin, fibrillin-1) while others are strongly
decreased (elastin cross-linking lysyl oxidases). Different disorders affecting the formation and evolution of elastic fibers (cutis
laxa, pseudoxanthum elasticum, Marfan) are due to defective gene expressions or to increased proteolysis (acquired forms) and
may be regarded as good models of elastic tissues accelerated ageing.
Our laboratory has first determined that the lysyl oxydases LOX and LOXL are associated to elastin cross-linking in human.
Their proregions appeared responsible of the extracellular targeting towards elastic fibers. We described their distribution and
time course expression during the development of a skin equivalent model, using cells from healthy or cutis laxa suffering
donors. They are both expressed in keratinocytes, though those cells are not depositing elastic fibers, and the LOX down-
expression in keratinocytes induced an invasive phenotype in the skin equivalent model.
Stem cells ( Jean Thivolet Conference)
Yann Barrandon, University of Lausanne, Switzerland
(abstract not submitted)
Acknowledgement:
One oral presentation (CO 17; D. Pin et al.) and one poster (P 12; MF. D’Onofrio et al.) have been selected by the CARD’07
scientific commissions for the ‘‘best communication’’ prices, generously founded by the Laboratoire Bioderma, Lyon, France.
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CO 1
E6 and E7 from different b-HPV do not interfere in UVB-induced Apoptosis of
HaCaT cells
JS Guerrini1, V Bouvard2, E Oswald3, M Tommasino2, A Alonso3 and F Aubin1 1EA3181:
carcinogene`se e´pithe´liale, IFR133, Universite´ de Franche-Comte´, Besanc¸on; 2IARC, Lyon,
France; 3DKFZ, Heidelberg, Germany
UV irradiation is the most important factor involved in the development of non-melanoma skin
cancer. Apoptosis of epidermal cells damaged by UV is the major step in preventing emergence
and expansion of carcinogenic cells. Co-factors have been identified in cutaneous carcinogenesis
development among which Human papillomaviruses (HPV) infection. Although HPV have been
reported to inhibit apoptosis in cervical cells, the role of UV irradiation in combination with the
E6 and E7 proteins of the b-HPV types still remains unclear. Here, we investigated the role of E6
and E7 from HPV 10 (low-risk a-HPV type), 14, 24, 36, 38 and 49 (high-risk b-HPV types) on
UVB-induced apoptosis in HaCaT cells. These b-HPV types have been chosen for their ability to
extend the lifetime of human primary keratinocytes. HaCaT cells were transduced with a disabled
retrovirus coding for the viral oncoproteins E6 and E7. After UVB-exposure to 0–80 mJ/cm2, two
pivotal events in apoptosis have been studied: mitochondrial membrane depolarization and DNA
fragmentation. For each type of HPV, the percentage of cells with depolarized mitochondria is
lower than the percentage of cells with fragmented DNA. These results suggest that other non-
mitochondrial apoptotic pathways are triggered by UVB. In addition, whatever the time after
UVB-exposure (0–48 hours) or the dose of UVB, we did not observe any difference in
mitochondrial membrane depolarization or in DNA fragmentation between E6/E7-transduced
cells and control cells (non-transduced cells or transduced with an empty vector). These data
suggest that E6 and E7 from these b-HPV types have no effect on UVB induced apoptosis in
HaCaT cells.
CO 2
Identification of new transcriptionnal regulators of the peptidylarginine deiminase
genes in human keratinocytes
V Adoue1, S Chavanas1, H Duplan2, M Charveron2, A-M Schmitt2, G Serre1 and M. Simon1
1UMR5165 CNRS-University of Toulouse III; 2Institut de Recherche Pierre Fabre, Toulouse,
France
Peptidylarginine deiminases (PADs) convert protein-bound arginine residues into citrulline in a
Ca2þ -dependent manner. The five human isoforms (PAD1- 4, 6) are encoded by the genes
PADI1-4 and 6 which are clustered on chromosome 1p35-36. Three of them are expressed in the
epidermis: PAD1 is detected throughout the epidermis, PAD2 in the stratum spinosum and
granulosum, PAD3 is detected in the granular and lower cornified layers. PAD1 and 3 are
involved in filaggrin and keratin K1 and K10 desimination. We previously characterized PADI1-3
minimal promoter regions. In the search for other PADI transcription regulators, we have
identified conserved noncoding segments (CNS), distant from the PADI gene promoters and
potentially binding transcription factors. We subcloned these sequences upstream from the PADI3
promoter in luciferase reporter plasmids, and performed reporter gene assays in primary human
keratinocytes. We found three CNS which showed increased promoter activity. Complementary
experiments suggest that these enhancers present different cell and promoter specificities. These
results identify new potential PAD transcriptional regulators. This work helps for a better
understanding of deimination and its regulation during epidermal differentiation.
CO 3
RUNX1 transcription factor is involved in the control of keratinocyte proliferation
and differentiation in human epidermis
M Molina1, F Bonin1, M Martin2 and J Lamartine1 1CGMC, CNRS UMR5534, Universite´ Claude
Bernard Lyon I, Villeurbanne, France; 2DRR, CEA, Evry, France
RUNX1 is a member of a transcription factor family that plays critical roles in the control of
proliferation and differentiation in various tissues, notably in hematopoiesis. However, the
putative role of RUNX1 in epidermal proliferation and differentiation has never been investigated.
We observed that RUNX1 protein is expressed in cultured keratinocytes and in human epidermis.
In the epidermis, its expression is restricted to the basal and granular layers. In order to study its
role in proliferating and differentiating keratinocytes, we suppressed RUNX1 protein expression
by stable lentiviral RNA interference in cultured keratinocytes. The silencing of RUNX1 in basal
keratinocytes activates cell proliferation. In post-mitotic cells, the silencing of RUNX1 leads to an
immature phenotype with a high potential of cellular proliferation. Last, knocking down of
RUNX1 at the moment cells begin differentiation activates terminal differentiation genes’
expression. This results strongly suggest that RUNX1 plays a role in the control of epidermal
homeostasis : antiproliferative role in basal cells, negative regulator of terminal differentiation in
granular cells. The identification of RUNX1 molecular partners in these different types of cells is
currently in progress.
CO 4
Modulation of CGI-58 and lipid metabolism gene expression during epidermal
differentiation
Z Ben Selma1, E Toulza2, M Guerrin2, D Lemeiter1, L Laroche1, F Caux1 1INSERM ERI181,
University of Paris XIII, Bobigny; 2UMR 51652, Toulouse, France
CGI-58 is a gene encoding an ubiquitous protein involved in lipid metabolism and activating a
new lipase, ATGL. CGI-58 mutations are associated with ichthyosis.
In order to determinate its role during differentiation of epidermis, we used an in vitro model of
HaCaT cells. These cells were cultured during 7 days and total RNA was extracted every day.
Transcripts of the following genes were quantified using real time RT-PCR: CGI-58, keratins 5 (K5)
and 10 (K10), ATGL, perilipin, ADRP, TIP47, ALOX12B, flotillin-1, caveolin-1 and vimentin.
Human normal skin has successively been incubated with trypsin resulting in four batches of
keratinocytes with different steps of differentiation. CGI-58 expression has also been analyzed in
these four batches of cells. In vitro, we observed that the keratinocytes differentiated since K5
progressively decreased between day 0 et day 7 and K10 and ALOX12B increased at day 6 and
day 7. CGI-58 expression increased in parallel between days 1 and 6 with a ratio of day 0/day 6 at
4.8 and followed a biphasic curve with a minimal level at day 3. The same profile has been
observed for ATGL, TIP47 and flotillin-1. The expression of perilipin is restricted to day 3 and day
4. A continuous elevation of ADRP expression was observed while the levels of vimentin and
caveolin-1 stayed unchanged. In vivo, CGI-58 expression was five times increased during
epidermal differentiation.
Therefore we have demonstrated that CGI-58 and the main genes involved in lipids metabolism
have a coordinated expression related to the process of epidermal differentiation.
CO 5
Involvement of restin in the secretion of lamellar bodies in human epidermis
A-A Raymond1, A Gonzalez de Peredo2, A Stella2, A Ishida-Yamamoto3, G Serre1, B Monsarrat2
and M Simon1 1UMR5165 and 2UMR5089, CNRS-University of Toulouse III, Toulouse, France;
3Department of Dermatology, Asahikawa Medical College, Asahikawa, Japan
Lamellar bodies (LB) are tubulo-vesicular secretory organelles of epithelial cells related to
lysosomes. In lung, they are involved in the secretion of surfactant by pneumocytes. In the skin,
they play a crucial role in permeability epidermal barrier, secreting their content in the upper
keratinocyte layers: lipids, a variety of hydrolases, anti-peptidases and anti-microbial peptides.
The identification of proteins transported in epidermal LB is still far from complete, and the way
their secretion is controlled is unknown. In this study, we describe the first proteomic
characterization by mass spectrometry (nanoLC/MS-MS) of a fraction enriched in epidermal LB.
We identified 1043 proteins, including proteins known or previously proposed to be secreted by
LB. Many of the newly found proteins are good candidates to be involved in epidermal barrier (e.
g., one acide ceramidase-like, the Niemann-Pick protein C2, glycosidases, anti-peptidases and
peptidases), and to take part in LB trafficking. We focused here on restin, a protein known to
mediate interactions between vesicles and microtubules. We showed by confocal analysis of skin
cryosections that restin is preferentially detected on LB secreting cathepsin D, together with its
Cdc42 known interaction partner and with Rab7. This study suggests a new function for restin, its
involvement together with microtubules in the exocytotic pathway essential for the epidermal
barrier function.
CO 6
Integrin involvement in dermal condensation formation
F Michon1, M Charveron2 and D Dhouailly1 1OST team, CR INSERM U823 Albert Bonniot,
Universite´ Grenoble I; 2Institut de Recherche Pierre Fabre, Hoˆtel Dieu Saint Jacques, Toulouse,
France
Cutaneous appendages appear first as primordia, composed of an epidermal placode associated
with a dermal condensation. When 7-day chick embryo dorsal skin is cultured, a down-regulation
of morphogenetic factors, and the disappearance of initial feather primordia occur, followed by a
new differentiation event. Such a fact is a useful tool to study the impact of factors that are
suspected to play a role in this morphogenesis. First, we showed that the distribution of skin into
its two compartments, appendage and inter-appendage regions, occurs even with the inhibition of
Notch pathway, which often induces fusions between the newly formed primordia. As dermal
condensation formation was previously suggested to result from fibroblasts migration rather than
cell proliferation, we also studied the impact of Integrins and Fibronectin. It is known that Integrin
affinity state for their ligands is regulated by the amount of intracellular Calcium, and that
Manganese use is able to switch non specifically Integrins from a low to high affinity state. Our
results show that the addition of ionomycin, allowing passive entrance of calcium in cells, as well
as Manganese, prevent the disappearance of the initial primordia, thus the spreading of dermal
fibroblasts from the already formed dermal condensations, while the use of Fibronectin-blocking
antibody prevents the new formation of primordia, thus the organization of the dermis. In
conclusion, whilst only the stabilization of feather primordia outlines needs the Notch pathway,
their formation requires dermal fibroblast migration via adhesion of Integrins on Fibronectin.
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CO 7
Analysis of gene regulation during in vivo granular keratinocyte differentiation
using pangenomic microarrays
N Mattiuzzo, E Toulza, G Serre and M Guerrin UMR 5165 CNRS-Toulouse III University,
Toulouse, France
Extensive identification of genes specifically expressed in granular keratinocyte in vivo is a key
step to get a global view of the transcriptional program required for cornification and
establishment of the epidermal barrier function.
By repeated trypsin incubations of human epidermis fragments obtained from six healthy
individuals, we isolated cell batches enriched in basal or granular keratinocytes. After total RNA
extraction, enrichment was checked by quantitative RT-PCR. cDNA from the two batches were
labelled with Cy3 alternatively with Cy5, and hybridized on pangenomic oligonucleotide
microarrays (22,395 genes) produced by the Re´seau National des Ge´nopoles.
After background subtraction, ratios were log-transformed and normalized according to LOWESS
method. The expression of 10,850 genes was detected on microarrays. Among them, 709
appeared to be overexpressed in granular keratinocytes (ratio41.5 with Po0.05), including
known markers of differentiation (fillaggrin, loricrin, kallikrein 5 and 7). Our approach allows to
greatly extend the list of genes regulated in the course of epidermal differentiation. Various genes
had never been described as epidermal, and their ratio is being checked by Q RT-PCR, especially
for those encoding transcription factors.
Pooled with ORF-ESTs data produced in our lab, these results should allow us to describe the
global regulation of gene expression and the combinations of transcription factors that account for
the transcription of genes overexpressed in granular keratinocytes.
CO 8
Mice triply deficient in the cornified envelope precursors envoplakin, involucrin
and periplakin
RNachat, LM Sevilla and FM Watt Epithelial Cell Biology Laboratory, Cancer Research UK,
Cambridge Research Institute; Li Ka Shing Centre, Robinson Way, Cambridge, UK
Envoplakin, involucrin, and periplakin are among the earliest genes upregulated by keratinocytes
upon commitment to terminal differentation. Despite the wealth of experimental evidence
suggesting an important role in cornified envelope assembly, the single knockouts of these genes
only had subtle phenotypes. Therefore, to eliminate the potential for compensatory redundancy,
we generated mice triply deficient in envoplakin, involucrin and periplakin. The triple knockouts
had abnormalities in the late stages of terminal differentiation and in desquamation resulting in
hyperkeratosis. In P4-6 newborn mice, a mild ichthyoses was apparent with scales covering much
of the dorsal surface. The triple knockout cornified envelopes had decreased ability to withstand
mechanical stress, and a reduction in lipids in the stratum corneum was observed, indicating that
two components critical for a functional barrier were affected. Microarray analysis revealed
decreased expression of proteases and a highly upregulated protease inhibitor, serpina1b,
resulting in decreased epidermal proteolytic activity. The reduced protease activity resulted in
defective filaggrin processing and delayed corneodesmosin degradation. The defective epidermal
barrier resulted in immunological changes in the triple knockout skin with a loss of the resident gd
T cells and an infiltrate of CD4þ T cells, reminiscent of what is observed in atopic dermatitis.
CO 9
Key role of DNP63 in epidermal fate of embryonic stem (ES) cells
M Rouleau1, P Rostagno1, A Medawar1, E Aberdam1, K Gambaro1, KH Krause2, D Suter2, and
D Aberdam1 1INSERM, U634, Universite´ de Nice-Sophia Antipolis, Nice, France; 2Department of
Pathology and Immunology, Geneva Medical School, Switzerland
Transgenic and knock-out mice studies have demonstrated that p63 isoforms play complex and
pivotal roles in epithelial development and cancer but their respective function remains highly
controversial. Since ES cells can be differentiated into many cell types, they represent an effective
tool to recapitulate in vitro the main steps of embryonic development. We recently reported the
efficient derivation of ectodermal and epidermal cells from murine ES cells and demonstrated
their ability to reconstitute in vitro a functional skin. We further clarified the function of BMP-4 in
the binary neuroectodermal choice by stimulating sox-1þ neural precursors to undergo specific
apoptosis while inducing epidermal differentiation through DNp63 gene activation. We
demonstrate here that, in absence of BMP-4, DNp63a expression is required for ES-derived
ectodermal to epidermal cell fate, enhances the proliferation of expressing ectodermal cells and is
critical for epidermal commitment and stratification. Surprisingly, TAp63 is not expressed at those
critical embryonic stages, appearing thus unnecessary for epidermal differentiation. This unique
cellular model further provides a powerful tool for identifying the molecular mechanisms
controlling epidermal development in normal skin and in p63-ectodermal dysplasia human
congenital pathologies.
CO 10
Tridimentional models of PAD1 reveal fine differences between peptidylarginine
deiminases
M-CMe´chin, J Arnaud, G Serre and M Simon, UMR5165 CNRS-University of Toulouse III,
Toulouse, France
Deimination (or citrullination) is a post-translational modification of arginyl-residues involved in a
(poly)peptide link to citrullyl-residues. It is catalyzed by the calcium-dependent peptidylarginine
deiminases (PADs). Five conserved isotypes (PAD1-4 and 6), encoded by five distinct genes, have
been identified. Their primary sequences present large homology. By contrast, we demonstrated
different expression patterns in vivo and different substrate specificities in vitro. In particular,
PAD1 and 3 are involved in the terminal differentiation program of keratinocytes targeting
filaggrin, keratins K1 and K10. PAD4, the nuclear isotype, has been recently crystallized. From
the PAD4 structural models, we produced two tridimentionnal (3D) modelling structures of PAD1
(with or without calcium) using tools available on the web [bioserver.cbs.cnrs.fr]. The models
were refined by energy minimization (3000 iterations), and validated by Ramachandran plot
analyses and using Eval123D and Verify3D utilities. The 3D modelling of Ca2þ -free and Ca2þ -
bound PAD1 are superimposable except for several loops that get closer and seem to cap the
active site cleft after calcium binding. The four major catalytic residues of PAD1 located in the
bottom of the model cleft shift close together after calcium binding. Furthermore, 3 other amino
acids of the PAD1 active site, less conserved between PADs, could play a role in the substrate
specificity probably constituting a kind of selective filter. These 3D models provide useful clues to
understand functional differences between the PADs.
CO 11
Sustained antibacterial effect of a hand rub gel incorporating chlorhexdine loaded
nanocapsules (Nanochlorex)
NTT Dang1, A-M Freydiere2, H Constant3, F Falson1, and F Pirot1,3 Universite´ Lyon 1, 1EA 4169,
Normal and pathologic functions of skin barrier; 2Laboratories of Bacteriology and 3Pharmacy of
Hoˆpital Debrousse, Lyon, France
An original chlorhexidine-loaded nanocapsule-based hand rub gel (Nanochlorex) was tested in
comparison with 2-propanol 60% (v/v) and 62% (v/v) ethanol-based gel (Purell) against the
resident skin flora. After 30 second hand rub, the immediate bactericidal effect of Nanochlorex
against aerobic bacteria was found comparable to 2-propanol (reduction factor, RF: 0.3070.35
versus 0.3870.55, P40.05), whereas the post-values of anaerobes survival were shown
significantly lower with Nanochlorex (Po0.001) and unchanged with 2-propanol (P40.05).
Sustained antibacterial effect of Nanochlorex was confirmed against the resident and transient
hand flora in two sets of experiments. In the first, the results obtained with the glove-juice
technique showed that the bactericidal effect induced by Nanochlorex hand rub persisted
throughout 3 h period, while Purell failed to reduce significantly the post-values of bacteria
survival. In the second, repeated ex vivo contaminations with Staphylococcus epidermidis were
performed on human skin pre-treated for 5 min by either Nanochlorex or Purell and maintained
for 4 h. The reduction of bacteria survival was significantly higher with Nanochlorex (from 5.5 to
1.5 log10 after three successive contaminations) than with Purell (1 log10), confirming the
sustained antibacterial effect of chlorhexidine-loaded nanocapsule-based gel. The immediate and
sustained antibacterial effect of Nanochlorex may be explained by chlorhexidine carrier system
which improves the drug targeting to bacteria and thus reduces further bacterial growth on the
skin. Nanochlorex may constitute a promising approach for hygienic hand disinfection in the care
practice when multiple daily procedures are performed.
CO 12
Overexpression of corneodesmosin after skin injury correlates with hyperkeratosis
and parakeratosis in the neo-epidermis
N Jonca, C CaubetT, M Guerrin and G Serre UMR 5165 CNRS-Toulouse III University, Toulouse,
France
The stratum corneum is essential for the barrier function of the epidermis. Corneodesmosin
(CDSN), an adhesive protein located in the extracellular part of the corneodesmosomes, is
thought to play a key role in stratum corneum cohesion. We demonstrated by histological and
immunohistological analysis of healing epidermis after full thickness cutaneous wounding, in the
pig, that CDSN expression was transitorily increased in the stratum granulosum as well as in the
hyperkeratotic and parakeratotic stratum corneum of the neo-epidermis. This early transitory
parakeratotic differentiation state of the healing epidermis was also characterized by the absence
of expression of the suprabasal keratins expressed in the normal epidermis, and the two
phenomena are closely associated to each other. Hence, CDSN hyperexpression seems to be an
aspect of the ‘‘activated’’ keratinocyte differentiation program, dedicated to strengthening
cohesion in the neo-epidermis. This work describes for the first time CDSN expression in healing
epidermis and contributes to a better understanding of its function. Healing and psoriatic
epidermis show close analogies regarding histological characteristics and expression of
differentiation markers, including CDSN. Therefore the work also participates in elucidating
the putative involvement of CDSN in the pathophysiology of the disease which presents a strong
association with peculiar alleles of its gene.
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CO 13
CD8þT cells initiate atopic dermatitis lesions
A Hennino1,4, Marc Vocanson1,4, Y Toussaint1,4, Karen Rodet1,3, Josette Benetie`re1,2, Anne-Marie
Schmitt4, Marie-Franc¸oise Aries4, Fre´de´ric Be´rard1,2,3, Aurore Rozie`res1,2,3, and Jean-Franc¸ois
Nicolas1,2,3 1INSERM Unit 503, IFR 128 BioSciences, Lyon; 4Universite´ Claude Bernard Lyon 1;
3Hospices Civils de Lyon, Department of Clinical Immunology and Allergy, CHU Lyon-Sud,
Pierre Be´nite; 4Institut de Recherche Pierre Fabre, Hotel Dieu St Jacques, Toulouse, France
Skin lesions in the allergic form of atopic dermatitis (AD) are induced by allergen-specific T cells
which infiltrate the skin at the site of allergen exposure. The physiopathology of atopic dermatitis
is not entirely defined. Although Th2-type CD4þ T cells appear to be crucial in AD
pathophysiology, little is known on the contribution of CD8þ T cells in the development of
the allergic skin inflammation. In the present study, we have developed a mouse model of
allergen-induced AD and we have analyzed the respective role of CD8þ and CD4þ T cells in
the development of AD skin lesions. In sensitized mice, CD8þ T cells are rapidly and transiently
recruited to the allergen-exposed site and initiate the inflammatory process leading to skin
infiltration with eosinophils and Th1/Th2 producing cells. CD8þ T cell-depleted mice show no
inflammation demonstrating that these cells are mandatory for the development of AD. In
contrast, CD4þ T cell-depleted mice develop a severe form of eczema. Furthermore, adoptive
transfer of CD8þ T cells from sensitized mice into naive recipient mice leads to skin
inflammation soon after allergen exposure. These data indicate that allergen-primed CD8þ T
cells are required for the development of AD-like lesions in mice. Ongoing study may allow us to
confirm these findings in humans.
CO 14
Phenotypical and functional study of the regulatory T cells in patients affected by
psoriasis
A Arsouze, M Viguier, L Michel and H Bachelez Service de dermatologie 1 et unite´ INSERM
U697, Hoˆpital Saint-Louis, Paris, France
CD4þCD25high regulatory T cells (Tregs) generated by the thymus are involved in the
maintenance of peripheral homeostasy. Physiopathological mechanisms of psoriasis include
activation and local expansion of CD4þ an CD8þ T cell populations. In order to define the
mechanisms of Tregs’ activation and recruitment in the skin, we have driven a phenotypical and
functional study in psoriatic patients and healthy individuals. We show the presence of a high
proportion of Tregs among T cells infiltrating psoriatic plaques, and that these Tregs strongly
expressed HLA-DR and CD69 activation markers, in comparison with circulating lymphocytes
from the same patients or from healthy donnors. We also demonstrate the poor representation of
naturally occurring Tregs in normal human skin and in non lesional skin from psoriatic patients
with active disease. Furthermore, the study of phenotypical and functional changes of circulating
lymphocytes Tregs from psoriatic patients (n¼ 3) before and 3 months after the onset of treatment
with infliximab supports a reduced suppressive activity before the onset of therapy, which is
corrected during treatment with TNF-blocking agent. These datas suggest that the expansion, the
recruitment and activation of Tregs with reduced suppressive function in lesional skin is a
characteristic feature of psoriasis, and that TNF-blocking agents are capable to revert this
alteration of function.
CO 15
Mosaicism for a translocation (7; 21) in skin fibroblasts of a patient with vascular
and lymphatic malformations
F Caux1, B Benzacken2, A Le´vy3, A Blom1 and L Laroche1 1Dermatology and INSERM ERI18,
University Paris XIII, Pathology; 2CHU Jean Verdier, Bondy; 3Cytogenetics Laboratory, CHU
Avicenne, Bobigny, France
Mosaicism is defined by the presence of different cellular populations in the same organism. It is
responsible in humans of segmentary manifestations in genetic diseases. We reported a 59-year-
old male with multiple congenital cutaneous lesions which were predominantly located on the
right lower limb with a roughly linear distribution. Skin histological analysis showed vascular and
lymphatic malformations. General work-up was normal except for a brain meningioma.
Fibroblasts of lesional skin were cultured and karyotyped. Multi FISH study was carried out.
Cytogenetic analysis performed on 50 cells demonstrated 22 cells distributed in three
populations: one normal clone 46, XY (4/22), one clone (10/22) with a supernumerary small
marker chromosome unidentified using multi FISH in favor of a minute chromosome and one
clone (8/22) with this minute chromosome and an apparently balanced translocation (7; 21)
(q31.1; q21) confirmed using multi FISH. Random abnormalities in the chromosomes number
were found in the other 26 cells.
Molecular mosaicism has recently been demonstrated in several epidermal genetic diseases.
However, it has never been reported in cutaneous lymphatic malformations.
Here we described for the first time chromosome mosaicism with translocation (7; 21) in
cutaneous fibroblasts of congenital skin vascular and lymphatic malformations.
CO 16
The value of contrast-enhanced ultrasonography in the detection of liver
metastases in the follow-up of patients with AJCC stages III and IV melanoma: a
prospective double-blind study of 68 patients over a two-year period in besanc¸on
(france)
J Levang1, P Manzoni2, M Puyraveau, P Sarlie`ve2, E Puzenat1, P Humbert1, B Kasler2 and F
Aubin1 1University of Franche Comte´, 1Department of Dermatology, 2Department of Radiology,
Besanc¸on, France; 3University Hospital, Clinical Research Dpt, Besanc¸on, France
The objective was to assess the value of contrast-enhanced ultrasonography (CEUS) in early
detection of liver metastases compared with conventional ultrasound (CUS) techniques combined
with contrast-enhanced multidetector spiral computed tomography (CEMDSCT) in the follow-up
of high-risk melanoma patients. 68 consecutive patients with AJCC stages III and IV melanoma
were enrolled in this prospective double-blind study between 2004 and 2006. All patients
underwent conventional US, CEUS (Sonovues) and CEMDSCT. Each examination was
interpreted blindly and the combination of CEMDSCT, follow-up, and possible magnetic
resonance imaging and biopsy was the gold standard. Standard of reference found 74 liver
metastases in 21 patients (31%). 69 liver metastases were detected by CEUS as compared to 47
(Po0.001) and 60 (P¼0.06) by CUS and CEMDSCT, respectively. In 10 patients, CEUS found a
higher number of metastases than US (Po0.001). The sensitivity (93.2%), specificity (97.6%) and
concordance (95.5%; k¼ 0.91) of CEUS in the detection of liver metastases were superior to those
of CUS (63.5%; 96.4%; 80.9%; k¼ 0.61) and CEMDSCT (81.1%; 92.8%; 87.3; k¼ 0.74). CEUS
and CEMDSCT detected all the patients presenting with at least one hepatic metastasis, but CEUS
had better performances than CEMDSCT in the detection of infracentimetric lesions. Our
preliminary data show that CUS is no longer adapted to the follow-up of melanoma patients at
high risk of liver metastases.
CO 17
Permanent correction of dystrophic EB by gene therapy in a dog model of the
condition
D Pin1,2, C Carozzo2, G Meneguzzi1, Y Gache1 1INSERM U634, Faculty of Medicine, Nice;
2National Veterinary School of Lyon, Marcy l’Etoile, France
Recessive dystrophic epidermolysis bullosa (RDEB) is a genodermatosis caused by genetic
mutations that hamper the expression of collagen type VII (colVII). It was shown that retroviral
vectors efficiently transfer the colVII cDNA into primary human RDEB keratinocytes, revert the
RDEB phenotype and allow the construction of transplantable skin equivalents that permanently
express the recombinant colVII after grafting onto SCID mice. The feasibility of a gene therapy
approach for RDEB was further verified in a dog model of spontaneous RDEB associated with an
amino acid substitution in the collagenic domain of colVII. Autologous epithelia made in vitro
using keratinocytes expressing a recombinant dog collVII were grafted onto two RDEB dogs. Eight
days after implantation, the grafted sites clinically appeared to bear a normal skin with no sign of
inflammation or immune rejection. At month 1 and 2, examination of biopsies of the grafted areas
showed restoration of the dermal-epidermal adhesion, a strong immunoreactivity of the basement
membrane to anti-colVII antibodies and absence of cellular and humoral immune response
despite a persistent expression of the recombinant colVII. These results strongly suggest that RDEB
can be successfully treated by gene transfer without any detectable adverse effect.
CO 18
Conversion to sirolimus for organ transplant recipients with skin carcinomas
S Euvrard, J Kanitakis, N Lefranc¸ois, E Morelon, L Sebbag, P Boissonnat, JL Touraine and A Claudy
Departments of Dermatology & Transplantation, E. Herriot Hosp., and Cardiology Hospital, Lyon,
France
Sirolimus (SRL) decreases the risk of skin cancer in transplanted patients in comparison with
calcineurin inhibitors (CNI). In this study we assessed the effect of SRL in 20 organ transplant
recipients with multiple or recurrent basal- (BCC) or squamous-cell carcinomas (SCC). For each
patient, histologically-proven skin lesions including BCC, SCC, keratoacanthoma (KA), Bowen’s
disease (Bo), actinic keratoses (AK) and the general status before and after SRL introduction were
recorded. At SRL introduction, their median age was 60 yrs and the time from transplantation 150
months. Following the first carcinoma, the patients developed 107 tumors (32 SCC, 30 BCC, 24
AK, 15Bo, 6KA). 19 patients were under CNI with corticosteroids in bitherapy (3) or tritherapy
(16) þ mycophenolate mofetil (7) or azathioprine (9). One patient was under corticosteroids and
azathioprine. SRL introduction was associated with discontinuation of CNI (17) and azathioprine
(2). 13 patients were maintained on SRL with a 42-month median follow-up. The skin condition
was dramatically improved in 12 patients; the annual mean number of excised tumors decreased
significantly. All patients developed adverse side-effects; they were generally improved by a
reduction of SRL dosage, but 7 patients discontinued SRL due to persisting side-effects. In patients
with skin carcinomas, regression of preexisting tumors may be occasionally observed, but the
efficacy of SRL is better assessed by the decrease of new carcinomas measured over a minimum of
one year. The high frequency of side-effects underlines the need of randomized trials to assess the
effect of the introduction of SRL in patients who have been immunosuppressed for many years.
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Experimental in vitro model of cutaneous neurogenic inflammation (CNI)
U Pereira1, N Boulais1, L Lefeuvre2, G Dorange1, A Gougerot2 and L Misery1 1EA 3879 Unite´ de
Physiologie Compare´e et Inte´grative , Brest; 2Laboratoires Dermatologiques d’Uriage, Courbe-
voie, France
Inflammation of the skin is enhanced by (and could be initiated by) the release of neuropeptides
like substance P (SP), from the sensory endings. This is cutaneous neurogenic inflammation (CNI).
To make in vitro studies, we performed an in vitro model of CNI based on an enzyme
immunoassay (EIA) of SP on a co-culture of dorsal root ganglion neurons (DRGN) and
keratinocytes (K). Piglets were chosen because their CNI is close to those of humans contrary to
rodents.
After one week of co-culture, we can measure a basal level of SP release in the medium. This
level can be considerably increased in a dose-dependent manner by the stimulation of
compounds known to induce the neurogenic inflammation like capsaicin. This induced SP-
release can be amplified by pretreatment with prostaglandin E2 or decrease by the pretreatment
with Ruthenium Red. Following this method, we are able to measure molecules capacity to
induced SP release and their capacity to modulate an artificial CNI induce by the adding of
capsaicin.
In conclusion, this model is a valuable tool to screen news molecules with anti-inflammatory or
sensitive skin applications for dermatologic or cosmetics uses. The next step of this research is a
screening in compartmented co-culture and studies on electrical activities of neurons in this
model. This new stage is made possible by the development of microsystems with or without
integrated microelectrodes.
CO 20
impact of tacrolimus on cutaneous neurogenic inflammation (CNI)
U Pereira1, N Boulais1, G Dorange1 and L Misery1 1EA 3879, Unite´ de Physiologie Compare´e et
Inte´grative, Brest
The calcineurin inhibitor tacrolimus or FK 506 is an antifungal natural product macrolide and has
been used as an immunosuppressant and in the treatment of atopic dermatitis. However,
following the application many patients suffer from transient adverse sensations such as burning
and itching at the beginning of topical therapy, whereas tacrolimus has a very interesting anti-
pruritic effect later, suggesting a capsaicin-like mechanism.
In order to understand the underlying mechanism of these effects, we examined whether or not
tacrolimus is able to stimulate the substance P (SP) release in a in vitro model of cutaneous
neurogenic inflammation (CNI). This model is based on an enzyme immunoassay (EIA) of SP in a
porcine co-culture (very close to human response) of dorsal root ganglion neurons (DRGN) and
keratinocytes (K).
After incubation with different concentrations of tacrolimus, we noted an increase of SP release
that was not dose-dependent, on average of 30% for the different concentrations tested (contrary
to capsaicin). Furthermore, the use of a medium without calcium or an antagonist of calcium
channel like ruthenium red was able to inhibit this release On the other hand the pre-treatment
(15 min) of the co-culture by tacrolimus was sufficient to inhibit the CNI reproduce by the adding
of capsaicin (which normally induce an important SP release). These results suggest that
application of tacrolimus may lead to neuropeptide release by a calcium influx and cause
neuropeptide depletion of nerve fibres which explains the initial inflammatory effects (pain,
itching, burning) and in a second time, the soothing effect.
CO 21
Thimerosal induces dendritic cell maturation via oxidative stress
C Migdal1, S Trompezinski1, K Arab2, J-P Steghens2, P Courtellemont3, M Tailhardat3, M Haftek1
and M Serres1 Universite´ Lyon 1, 1EA 4169, Normal and pathologic functions of skin barrier; 2EA
3090, Fe´de´ration de Biochimie, Hoˆpital E. Herriot, Lyon, France; 3LVMH Recherche, Saint Jean
de Braye, France
Thimerosal (sodium ethylmercurithiosalicylate) is an effective bacteriostatic and fungistatic
preservative used in various products such as vaccines, ophthalmic and nasal drugs, and also in
cosmetics and tattoo inks. Thimerosal is a well known contact sensitizer composed of organic
mercury and thiosalicylate. In humans, contact allergy can be developed against one or both of its
constituents. Nowadays, its widespread use in various biological materials results in public health
concerns. In order to identify the molecular mechanisms by which thimerosal modulates the
immune system, dendritic cells (DCs) that play a crucial role in contact sensitivity were derived
from human monocytes and studied in vitro. The role of a redox signalling induced by thimerosal
and other mercury compounds was evaluated in DCs’ maturation, in comparison with the strong
sensitizer dinitrochlorobenzene. Oxidative stress and specifically reactive oxygen species (ROS)
generation were detected with flow cytometry using several specific fluoroprobes. Glutathione
levels were assessed with fluorometry with a dithiol probe (DSSA) in addition to HPLC-MS. Our
results indicate that the functional maturation of DCs was induced by thimerosal through the
activation of oxidative stress pathways. These studies should allow to better manipulate DCs
involved in inflammatory diseases and during preparation of anti-cancer vaccines. Moreover, the
involvement of oxidative stress in the response to sensitizers has to be further clarified, potentially
resulting in a new in vitro approach to discriminate sensitizers from irritants.
CO 22
Model of differentiation into merkel cells from cutaneous precursors
N Boulais1, U Pereira1, N Rougier2, C Chesne2, G Dorange1 and L Misery 1Unite´ de Physiologie
Compare´e et Inte´grative EA 3879, CHU Morvan, Brest, France; 2BIOPREDIC International,
Rennes, France
Merkel cells (MC) are neuroendocrine cells of epidermis. They are not able to have mitoses but
regeneration is possible from still unknown precursors. The neural crest origin of MC was recently
demonstrated, without linking them up to the neural crest stem cells (NCSC) characterized in the
human dermis and in rodent vibrissae. We highlighted for the first time the existence of cells that
co-express the cytokeratin 20 (CK20), which label MC, and the nestin, the usually used marker of
NCSC. This finding strongly suggests that MC rise from NCSC.
From this observation, we have sought, cultured and characterized NSCS from rat vibrissae. These
cells grew as floating spheres, expressed nestin and fibronectin and were multipotent.
With the aim to induce a neuroendocrine differentiation, we layed down a cellular extract from a
culture enriched in MC onto the spheres. The addition of this extract allowed us to obtain many
CK20-positive cells which represent a first step in the premise of a model of differentiation into
MC. On the other hand, we tested various defined media onto the sphere and we found that they
can give rise to cells co-expressing CK20 and PGP9.5, two markers of MC.
Thus we showed that MC must originate from NSCS. The differentiation observed in-vivo can be
reproduced in-vitro. Our results constitute the first step in the study of the MC differentiation and,
further, in the neuroendocrine differentiation, which was only possible from carcinoma until now.
CO 23
Activation of merkel cells from an enriched culture
N Boulais1, U Pereira1, N Rougier2, C Chesne2, G Dorange1 and L Misery 1Unite´ de Physiologie
Compare´e et Inte´grative EA 3879, CHU Morvan, Brest, France; 2BIOPREDIC International,
Rennes, France
Merkel cells (MC) belong to the neuroendocrine cell family. Hence, they are capable to release
numerous neuropeptides to cutaneous cells and nerve endings. However, mechanisms involve in
this release are still poorly known. In an original model of epidermal-cell culture involved in MC,
activation of the transient receptor potential TRPV4 leads to CGRP and VIP secretion from MC.
The enriched culture was performed from epidermal pig snout, which is richer in MC than other
mammalian epidermis. We used the magnetic selection technique that allows us to usually obtain
more than 60% of living MC. This result was first validated by immunocytochemistry against
keratin 20 which labelled MC, and secondly in electron microscopy where characteristic cells
were identified. Experimental culture conditions of MC were investigated plating cells 3 days in
various defined media. In each case, the presence of neuropeptides was tested by double-
labeling.
MC activation was performed after 3 days of culture, by adding to the medium 5mM of phorbol
ester (4aPDD) which is known to specifically bind to TRPV4 calcium channel. After 5 minutes,
the medium was recovered and CGRP and VIP were detected by Western-blot.
By this technique, we were able to elicit for the first time that the activation of TRPV4 can cause
the release of neuropeptides contain in the neurosecretory granules of MC. A preliminary
inhibition of this channel failed to induce the same result. This model could help us to analyze the
effect of many endogenous and exogenous molecules onto MC activity. Further it may contribute
for a better understanding of these cells in the skin biology.
CO 24
Epidermal gangliosides. Structural analysis and changes during the formation of
the skin barrier
I Popa1, A Suzuki2 and J Portoukalian1 1Laboratory of Dermatological Research, EA 4169
University Lyon1, Edouard Herriot Hospital, Lyon; 2Sphingolipid Expression Laboratory, RIKEN
Frontier Research System, Wako, Saitama, Japan
The gangliosides of human keratinocytes have been purified and analyzed by thin-layer
chromatography, by mass spectrometry and by immunostaining on silica gel plate with specific
antibodies. Basal keratinocytes have a low concentration of gangliosides showing mostly GM3
and GM1, whereas differentiated keratinocytes that do not attach to collagen-coated dishes have
a much higher concentration of gangliosides and contain GM3, GM1, GD3, GD1a, GD1b, GT1b,
and also GalNAcGM1 that we have already identified in head and neck sqaumous carcinomas.
The ganglioside content of keratinocytes decreases during ageing, but supplementation of culture
medium of keratinocytes of aged humans with a product that stimulates the biosynthesis of
sphingolipids brings back the concentration of gangliosides to the level of young people.
Immerged culture in calcium-enriched medium does not modify the ganglioside level, whereas
culture as reconstructed epidermis gives the same pattern of gangliosides as a native epidermis.
The stratum corneum does not contain detectable amounts of gangliosides.
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Hapten-induced infc production by lymph node CD8þ T Cells, a new assay for
the detection of skin sensitizing properties of weak haptens
M Vocanson, A Hennino, M Cluzel-Tailhardat, M Valeyrie, J Benetiere and JF Nicolas INSERM
U851, IFR 128 BioSciences Lyon-Gerland, Lyon; UCBL1; De´partement d’Allergologie et
d’Immunologie Clinique, CHU Lyon-Sud, Pierre Benite, France
Allergic contact dermatitis (ACD) is mediated by hapten-specific CD8þ T cells and down-
regulated by CD4þ T cells. We have recently shown in an experimental model of ACD to weak
haptens that priming of IFNg-producing CD8þ T cells and development of skin inflammation
could be obtained in mice deficient in CD4þ T cells. Here, we show that IFNg production by
lymph node (LN) cells draining the site of skin sensitization of CD4þ T cell-deficient mice is a
marker of CD8þ T cell priming and therefore a marker of the skin sensitizing properties of weak
haptens.
Auricular draining LN cells were recovered 5 days after skin painting with a series of weak
haptens, irritants and non sensitizers, then cultured for 20 hrs in the presence of submitogenic
doses of phytohemagglutinine and finally tested for the production of IFNg (ELISA assay). In the
optimized protocol, referred to as the WHISTLE test (Weak Hapten-induced Interferon Secreting T
Lymphocytes), the magnitude of INFg secretion by LN cells was dose-dependant and more
importantly could discriminate between non sensitizers (Isopropanol, SLS, Coumariney), weak
allergens (Hydroxycitronellal, Lyral, Lilialy) and moderate allergens (Isoeugenol, Hexylcinna-
maldehyde).
These data indicate that the WHISTLE test account for a promising non-radioactive test to detect
immune responses induced by common chemicals endowed with skin sensitizing properties.
CO 26
Size and diversity of human CD4þCD25HIGH Foxp3þ regulatory T cells repertoire
N Fazilleau1, H Bachelez2, ML Gougeon1 and M Viguier1 1INSERM U668, Institut Pasteur, Paris;
2INSERM U697, Institut de Recherche sur la Peau, Hoˆpital Saint-Louis, Paris
The aim of the study was to calculate the size of peripheral T-cell receptor (TCR) repertoire of
human regulatory T cells (Treg), i.e the precise number of distinct TCRab borne by blood
CD4þCD25highFoxp3þ Treg and to compare it to the one of CD4þCD25 T-cells.
Starting from an initial blood volume of 400 ml obtained from healthy donors, we sorted by flow
cytometry CD4þCD25high and CD4þCD25 T-cells and, using quantitative PCR, we determined
the frequency of usage of each of the 24 Vb, and of each of the 13 Jb gene segments. CDR3
gaussian distribution of Vb-Jb rearrangement was tested using Immunoscope. TCR b chain
repertoire size was calculated after Vb-Jb rearrangement exhaustive sequencing and TCR ab
repertoire size was finally obtained, using a similar procedure on CD4þCD25highVa12.1þ and
CD4þCD25highVa12.1 T cells. We observed that human Treg use a large unrestricted repertoire,
which size and diversity are similar to the ones of CD4þCD25 T cells, with a mean estimated
size of 3.5 millions distinct TCRab. A 30% overlap between the two repertoires was observed,
confirming recent data obtained in mice and highlighting the existing intersection between Treg
and effector T cells.
CO 27
CD8þ Tc1 cells are recruited early in the skin during penicillin DTH allergy
A Rozie`res, K Rodet, S Bosset-Saint-Me´zard, G Cozon, J Bienvenu, F Berard and J-F Nicolas
INSERM U 503, Immunologie Clinique et Biologique, CH Lyon-Sud, France
Drug allergy presenting as maculo-papular exanthema (MPE) are frequent skin delayed type
hypersensitivity (DTH) reactions mediated by the activation of drug-specific T lymphocytes in the
skin. To get insights into the nature of T cells involved in drug-induced MPE, we analysed the
phenotype and functions of specific T cells in the blood and in the skin of 21 patients allergic to
amoxicillin (amox) who have developed a MPE during amox treatment and who developed
positive patch tests to amox. Analysis of blood T cells showed the presence of amox-specific
CD8þ T cells producing IFNg and granzyme B upon amox restimulation in vitro in amox-allergic
but not in amox-tolerant patients. The frequency of amox-specific CD8þ T cell precursors ranged
from 50 to 200/106 PBMCs. Analysis of skin T cells showed that activated CD8þ cytotoxic T cells
(IFNgþ , granzyme Bþ /perforinþ ) were recruited in the amox skin patch test as early as 10 hours
after amox application. Infiltration of CD8þ T cell in the skin was associated with apoptosis of
keratinocytes demonstrated by Tunel staining. Recruitment of CD4þ T cells and other leucocytes
occured later (24 hours) and paralleled the down-regulation of CD8þ T cell activation assessed
by a decrease in the IFNg production. Collectively, these data show that amox-specific CD8þ T
cells, found in high numbers in the blood of amox-allergic patients and able to infiltrate the skin
upon re-exposure to amox, are effector cells in amox-induced drug MPE.
CO 28
Activation of signaling pathways in human dendritic cell maturation induced by
contact sensitizers.
S Trompezinski1,5, C Migdal1, A Kfoury1, K Arab2, J-P Steghens2, B Le Varlet3,4, M Tailhardat3,
P Courtellemont3, M Haftek1 and M Serres1 1EA 4169 and 2EA 3090, Universite´ Lyon 1,
Fe´de´ration de Biochimie, Hoˆpital E. Herriot, Lyon, France; 3LVMH Recherche, St Jean de Braye,
France, 4Present address: Links Inge´nierie, Paris, France; 5European Cosmetic Toiletry and
Perfumery Association (COLIPA).
Chemical-induced dendritic cell (DC) maturation is believed to be a critical step in the induction
of skin sensitization and has been characterized in vitro for several contact sensitizers, such as
nickel and 2,4-dinitrochlorobenzene (DNCB). However, in this process early events and cell
signaling pathways induced by chemicals are not fully identified. To address this, immature DCs
derived from human monocytes were stimulated either by nickel sulfate, DNCB or thimerosal as
sensitizers, in comparison with SDS as an irritant. The specific role of each MAP kinases (Erk1/2,
JNK et p38) and NF-kB was evaluated using specific inhibitors and their activation was assessed
by phosphoprotein analysis according to Facet method (Active Motif) or Cytometric Bead Array
(Becton Dickinson). The cross-talk between oxidative stress, kinase phosphorylation and DC
maturation was studied. Our results showed that DNCB and thimerosal induced an oxidative
stress in correlation with p38 and JNK activation and Erk1/2 inhibition, whereas SDS had no
significant effect. However, nickel, which in our experiments had no effect on redox status,
specifically activated all MAPKs and NF-kB. These pathways will be investigated using other
chemicals, with a view to developing an in vitro alternative assay for the prediction of skin
sensitization.
CO 29
Role of Toll-like receptors in autoantibody production and disease in murine lupus
A Lartigue1, A Franc¸ois2, P Courville2, C Arnoult1, F Tron1, D Gilbert1 and P Musette1,3 1U 519
INSERM, IFRMP23 and Rouen University Hospital; Department of pathological anatomy;
2Dermatology Department; 3Rouen University Hospital , Rouen, France
SLE is an autoimmune disorder, characterized by the development of autoantibodies directed
against nuclear antigens, in particular DNA, which correlate with the disease activity. Both
genetic and environmental factors participate to the outset of the disease and a role of micro
organisms has been suggested. Toll-like receptors (TLR) recognize pathogen-associated molecular
patterns (PAMPs) and for example, TLR9 and TLR4 respectively bind unmethylated CpG
sequences of bacterial DNA and LPS, a major component of Gram-bacteria.
We sought to determine the role of TLRs in SLE by creating C57BL/6-lpr/lpr-TLR9/ and C57BL/
6-lpr/lpr-TLR4/ mice and analyzing their phenotype. Concerning lupus-like autoimmunity, the
TLR9/ serological profile was very different compared with TLR9þ /þ since anti-histone and
anti-nucleosome antibodies remained negative until 6 months in TLR9 deficient mice while no
difference was observed in the frequency of anti-dsDNA autoantibodies whose levels were
strikingly higher in TLR9/ mice. The assessment of the renal disease showed more glomerular
IgG deposits exhibiting different autoantibody isotypes than TLR9þ /þ mice. In TLR4 deficient
mice, preliminary results showed few immunological alterations. All these results clearly
demonstrate that TLR9 receptors are absolutely required for the autoantibody response, playing a
role in both autoantibody specificity and switch. Moreover, this study provides clear evidence for
a protective role of TLR9 in the development of the lupus disease since TLR9/ mice present
more important renal lesions.
CO 30
Poly (I:C) enhances functional activation and survival of human epidermal
langerhans cells and licenses them for Th1 priming
L Furio, J Pe´guet-Navarro, J Valladeau and O Berthier-Vergnes Universite´ Claude Bernard Lyon1,
EA 4169, Hoˆpital E. Herriot, Lyon, France
Epidermal Langerhans cells (LC) are the first dendritic cell (DC) subset to encounter skin
pathogens but their immunological function has been recently discussed, especially in the
generation of cutaneous anti-viral responses. Poly (I:C), recognized by TLR3 is a synthetic mimetic
of viral dsRNA especially effective at activating DC and favoring Th1 immune response. We have
reported that fresh immature human LC express mRNA encoding TLR3. Here, we showed that LC
highly purified from healthy human skin and exposed for two days to poly (I:C) under serum-free
conditions, expressed up-regulated level of co-stimulatory molecules (CD40, CD80, CD86) in a
dose-dependent manner, but unchanged level of maturation markers (CD83, DC-LAMP) and
lymph node homing receptor CCR7. This activated phenotype is closely associated with
increased LC allostimulatory capacity. Furthermore, poly (I:C) significantly enhanced activated LC
survival and induced them to produce a Th1-attracting chemokine, CXCL10, IL-6 and IL-12 p40.
Bioactive IL-12 p70 as well as IL-1b, IL-15 and IL-18 were never detected, even after CD40
ligation. Lastly, we showed that poly (I:C) activated LC favour the differentiation of CD4þ T cells
producing higher amounts of gIFN and lower level of IL4 and IL6 than unstimulated LC.
Interestingly, CD4þ T cells also produce high dose of IL-10 in response to poly (I:C)-activated LC.
Our data suggest that LC allow Th1-type CD4þ T-cell differentiation, a process that is increased
upon viral stimulus. The significance of the high IL-10 production remains to be elucidated,
however.
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Cell-death induction in primary melanocyte cultures after transfection of
p(HSV-TK) by a synthEtic reagent (KLN-47) followed by addition of GCV
TMontier1, D Legoupil2, M Denizot1, U Pereira U2, P Dele´pine1, T Le Gall1, P Lehn1, L. Misery2,3
and C Fe´rec C1 1Unite´ INSERM 613, 2EA 3879, Universite´ de Bretagne Occidentale, Faculte´ de
Me´decine et des Sciences de la Sante´, 3Service de Dermatologie, CHU de Brest, France
Malignant melanoma, frequently metastasizes to regional lymph nodes, to distant sites at early
disease stages and becomes refractory to current therapies. Novel therapeutic strategies, including
gene therapy approaches, are strongly required. The HSV-TK ‘‘pro-drug/suicide gene’’ may be
one of the most promising. Here, we aimed to evaluate the therapeutic potential of the previously
described monocationic lipophosphoramidate KLN-47 lipid for the transfection of melanoma
cells. We transfected the GFP reporter gene into the human melanoma-derived cell lines SK-
Mel28 and A-375. At 48 hours after transfection, we observed B45% of GFPþ living cells (vs
B15% with DOTAP/DOPE). We found that cytotoxicity was correlated with vector formulation,
especially the charge ratio of the lipoplexes. We developed a culture model of primary healthy
melanocytes to evaluate the ex-vivo efficiency of our cationic lipid. Here, KLN-47 was again
more efficient than the commercial reagent DOTAP. Finally, we transfected a HSV-TK plasmid
into these primary cultures, ganciclovir being added to the medium beginning at 24 hours. The
viability of the melanocytes was studied during the next 12 days. Up to day 6, we mainly
observed toxicity induced by lipoplexes themselves. On days 8 and 12, the number of viable cells
largely decreased, with finally less than 11% of living cells. Thus, KLN-47 is an efficient in vitro
transfection reagent for melanoma cells and should be evaluated in a more relevant melanoma
model in mice.
CO 32
Absence of amplification of CD4þCD25high regulatory T cells during in vitro
expansion of Tumour Infiltrating Lymphocytes (TIL) in melanoma patients
AC Knol, F Lemaıˆtre, MC Pandolfino, C Volteau, G Que´reux, A Khammari, M Viguier and
B Dre´no Inserm U601, Nantes; Inserm U668, Paris; Inserm U697, Paris; Cellule de promotion a` la
recherche clinique, Nantes, France
The exact role of CD4þCD25high regulatory T cells (Treg) in adoptive immunotherapy of
melanoma is still to be determined. In this context, the aim of our study was to determine whether
functional Treg cells were detectable and amplified among TIL expansion obtained from
metastatic melanoma LNs. In this study, we investigated the expression of Foxp3 in invaded LNs
from stage III metastatic melanoma (AJCC) patients, and determined proportion and functionality
of Treg cells among Tumour Infiltrating Lymphocytes (TIL) obtained from these metastatic
melanoma LNs at different steps of their in vitro expansion before injection to the patient. We
found that metastatic melanoma LNs express very heterogeneous levels of Foxp3 and that
CD4þCD25high Treg cells extracted from these LNs are detectable at each step of the in vitro
culture of TIL but decreasing during the culture. In addition, functional assays demonstrate that
CD4þCD25high T cells are capable of suppressing autologous CD8þ and CD4þCD25- T cell
proliferation. These cells are indeed Treg cells as they express Foxp3, and in almost all the cases,
the presence of Treg type 1/Th3-like lymphocytes could also be demonstrated. In the present
work, if we observe that functional CD4þCD25high Foxp3 expressing Treg cells are present both
in the metastatic tissue from which TIL are obtained and in in vitro amplified TIL, we also show
that conditions for producing autologous TIL infused to melanoma patients, do not support the
numeric expansion of Treg cells.
CO 33
Phenotypic and migratory characterization of circulating plasmacytoid dendritic
cells in the context of human melanoma
J Charles1,2,4 , J Di Domizio1,2,3, M-T Leccia1,2,4, J Plumas1,2,3 and L Chaperot1,2,3 1Inserm, U823,
Centre de Recherche Albert Bonniot, Immunobiologie et Immunothe´rapie des cancers, La
Tronche, 2Univ Joseph Fourier, Grenoble, 3EFS Rhoˆne-Alpes, La Tronche, 4CHU Michallon, De´pt
de Dermatologie, Grenoble, France
Melanoma is a major public health problem. Immunotherapy is spreading out in the treatment of
melanoma but its design requires accurate data about interactions between malignant cells and
immune effectors, especially dendritic cells that initiate and orchestrate the immune response.
First, we show that equivalent numbers of circulating myeloid dendritic cells (MDC) and
plasmacytoid dendritic cells (PDC) are found in melanoma patients at the moment of the initial
diagnosis of the tumour (36 patients), in patients with relapse of the disease (17 patients) and in
healthy donors (20 healthy controls). Moreover, the phenotype (HLA-DR, CD40, CD80, CD83 et
CD86) of circulating PDC and MDC is similar in melanoma patients and healthy subjects. The
expression of chemokine receptors CXCR3, CXCR4, CCR7 and CCR10 expressed by PDC and
MDC is also equivalent. Our results show that the expression of the cutaneous homing receptor
CCR6 on melanoma diagnosis patients’ PDC is higher than in healthy donors’ PDC or relapse
melanoma patients’ PDC (Po0.001). Nevertheless, no migration toward the CCR6 ligand MIP3a
(CCL20) has been demonstrated for melanoma diagnosis patients’ PDC. Another mechanism as a
synergistic action between several chemokines could be implicated in PDC migration to the
tumour.
CO 34
TGF-b-dependant mechanisms involved in melanoma bone metastases
development
D Javelaud, KS Mohammad, CR McKenna, P Fournier, F Luciani, M Niewolna, J Andre,
V Delmas, L Larue, TA Guise and A Mauviel INSERM U697, Hopital Saint-Louis, Paris, France
Melanoma has a propensity to metastasize to bone, where it is exposed to high concentrations of
TGF-b. Because TGF-b promotes bone metastases from other solid tumors such as breast cancer,
we tested the role of TGF–b in melanoma metastases to bone. 1205Lu melanoma cells, stably
transfected to overexpress the natural TGF-b/Smad signaling inhibitor Smad7, were studied in an
experimental model of bone metastasis whereby tumor cells are inoculated into the left cardiac
ventricle of nude mice. All mice bearing parental and mock-transfected 1205lu cells developed
osteolytic bone metastases 5 weeks post tumor inoculation. Mice bearing 1205Lu-Smad7 tumors
had significantly less osteolysis on radiographs and longer survival compared to parental and
mock-transfected 1205lu mice. To determine if the reduced bone metastases observed in mice
bearing 1205lu Smad7 clones was due to reduced expression of TGF-b target genes known to
enhance metastases to bone from breast cancer cells, we analysed gene expression of osteolytic
factors, PTHrP and IL-11, the chemotatic receptor CXCR4, and osteopontin in 1205Lu cells.
Quantitative RT-PCR analysis indicated that PTHrP, IL-11, CXCR4 and osteopontin mRNA steady-
state levels were robustly increased in response to TGF-b, and that Smad7 prevented such
induction. Also, 1205Lu-Smad7 metastases expressed significantly lower levels of IL-11, CTGF
and PTHrP. These data suggest that TGF-b promotes osteolytic bone metastases due to melanoma
by stimulating expression of prometastatic factors via the Smad pathway. Blockade of TGF-b
signaling may be an effective treatment for melanoma metastasis to bone.
CO 35
Modulation by lymphocytes of melanoma stroma reaction
F Antonicelli, J Lorin, S Kurdykowski, F Grange, W Hornebeck and P Bernard Dermatology
Laboratory, UMR 6198 CNRS, UFR medicine; IFR 53, URCA, Reims, France
Completing the classical Breslow index, increased in situ level of MMP-2 was associated to a poor
prognostic value, highlighting the potential therapeutic target linked to this molecule. We
investigated whether lymphocytes could modulate melanoma stromal reaction through MMP-2
up-regulation.
The study has been performed on healthy donors (group1, control); patients operated for a
melanoma o1 year (clinical remission, group2), or with a metastatic melanoma (stage III-IV
AJCC-UICC, group 3). Lymphocytes, obtained by density-gradient centrifugation from heparinised
venous blood (column Lymphoprep, Abcys, Fr.), were seeded at 106cells/ml (RPMI 1640
Glutamax II, 1 % antibiotic, absence of FBS) in 6 well-plates for 6 and 24 hours. SK-Mel 28
melanoma invasiveness was measured using Transwells chamber through a coat of matrigel,
either following co-incubation with lymphocytes or in presence of lymphocyte culture media.
MMP-2 and -9 expressions were determined by zymography analysis using gelatin as substrate.
Invasion tests show that addition of lymphocyte culture media to melanoma cells mimics the
inhibitory effects of melanoma-lymphocytes co-incubation. Interestingly, these effects were
stronger with lymphocytes from group 2 than group 3. Thus, these results show the essential role
of secreted factors for this modulation. A special focus was given to patients in remission for more
than 2 years or with a rapid metastatic progression. Although they differed on their lymphocyte
MMP-9 profile, the MMP-2 expression during melanoma invasion did not correlate with tumour
progression.
CO 36
Pro protein convertases and melanoma progression
C Lalou1, N Scamuffa1, N Soufir2, F Plassa3, F Calvo1, AM Khatib1 and N Basset-Seguin1 1INSERM
U 716, Laboratoire de Pharmacologie Expe´rimentale et Clinique. Institut de Ge´ne´tique
Mole´culaire; 2Laboratoire de Biochimie Hormonale et Ge´ne´tique, Hoˆpital Bichat Claude
Bernard; 3Laboratoire de Biochimie, Hoˆpital Saint-Louis, Paris, France
To date, 7 members constitute the family of the proprotein convertases (PCs), namely Furin, PC1,
PC2, PC4, PC5, PACE4 and PC7. These serine proteases were found to be involved in the
activation of a wide range of protein precursors crucial for tumor cell malignant phenotypes such
as growth factors, receptors, MMPs, and adhesion molecules. While the latter were reported to be
actively involved in melanomas, we postulated the implication of the PCs in this disease. Thus we
investigated the expression and role of PCs in the processes of invasion and migration of
melanoma cells, using several human melanoma cells characterized for major melanoma genes
abnormalities (i.e.: CDKN2A, CDK4, p53, BRaf and K, and NRAS). Using RT-PCR analysis we
found that all the convertases analyzed were present in these cells. While there was no difference
in furin, PC5 and PC7 expression in melanoma cells, PACE4 was found to be overexpressed when
compared to normal melanocytes. This latter result was confirmed by quantitative RT-PCR. To
investigate the role of the proprotein convertases in the invasiveness and migration of melanoma
cells we stably transfected these cells with the general convertases inhibitor a-PDX. Inhibition of
the PCs by this inhibitor reduced the ability of cells to migrate and to invade by up to 87 and 72%,
respectively. These data highlight the role of the proprotein convertases in melanoma cells
invasion and migration and suggest the potential use of PCs inhibition as new promising
therapeutic strategy.
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Use of amniotic membrane transplantation in the treatment of venous leg ulcers
I Mermet1, S Cairey-Remonnay1, N Pottier2, JM Sainthillier3, C Malugani2, S Maddens2,4,
B Faivre1, D Riethmuller3,5, P Tiberghien2,4, P Humbert1,3 and F Aubin1,3 University of Franche-
Comte´ and CHU Besanc¸on, 1Dpt of Dermatology; 2Cell and Tissue Engineering Dpt,
Etablissement Franc¸ais du Sang de Bourgogne-Franche-Comte´; 3EA 3183, IFR 133; 4Inserm
U645; 5Dpt of Obstetrics and Gynecology; Besanc¸on, France
AM has unique properties including antiadhesive effects, bacteriostatic, wound protection and
pain reduction properties, as well as epithelialisation initialization capacities. Furthermore AM is
widely available and less costly than other bioengineered skin substitutes. In a prospective pilot
study, we evaluated the safety, feasibility and the effects on healing of AM graft in 15 patients with
chronic venous leg ulcers. AM grafts were prepared from placentas harvested during caesarean
section. All grafted AM had adhered to wound bed 7 days after being applied with a 100%
engraftment rate. The percentage of granulation tissue increased significantly (from 17% on day 0
to 69% on day 14, Po0.0001) along with a significant decrease of fibrinous slough (from 36% at
day 0 to 16% at day 14, Po0.001). A significant clinical response occurred in 12 patients (80%)
including 3 complete healing (20%) during the 3-month follow-up period. The ulcer surface area
decreased significantly from a mean value of 4.59 cm2þ /2.49 at baseline to 2.91 cm2þ /2.01
on day 30 (Po0.001). All patients experienced a significant reduction of ulcer-related pain
rapidly after AM transplantation. AM transplantation seems to function as a safe substrate,
promoting proper epithelialization while suppressing excessive fibrosis, biotherapy with AM is
easy and low-cost production. AM transplantation may be considered as an alternative method
for treating chronic leg ulcers.
P 2
In vitro evidence for a direct anti-fibrotic role of the immunosupressive drugs
rapamycin and mycophenolate mofetil
N Poulalhon, N Roos, D Farge and F Verrecchia INSERM U697, Paris, France
Tissue fibrosis is generally considered to arise due to a failure of the normal wound healing
response to terminate. During this process, fibroblasts proliferate, migrate into the wound and
synthesize elevated levels of extracellular matrix proteins. We tested the hypothesis that
immunosuppressive drugs, rapamycin and MMF, may exert direct effects on several fibroblast
functions known to be exacerbated during fibrotic processes. Incubation of human fibroblast
cultures with rapamycin or MMF led to dose- and time-dependent reduction in the expression of
type I collagen. Rapamycin has no effect on collagen promoter activity but accelerates mRNA
decay, indicating post-transcriptional control of collagen gene expression. In contrast, MMF
decreases COL1A1 and COL1A2 transcriptional activity. Rapamycin and MMF significantly
enhance the expression of MMP-1. Rapamycin efficiently activates AP-1-driven transcription, by
rapidly inducing c-jun/AP-1 phosphorylation resulting in enhanced binding of AP-1/DNA
complex formation and AP-1 dependent gene transactivation. Conversely, the JNK inhibitor
SP600125 inhibites rapamycin-induced MMP-1 gene transactivation. MMF is also found to
reduce the synthesis of a-smooth muscle actin and to diminish the capacity of fibroblast to
contract mechanically unloaded collagen lattices. In addition, MMF diminishes the fibroblasts
motility. It thus appears that rapamycin and MMF may exert direct antifibrotic activities
independent from their immunosuppressive action.
P 3
TGF-b1 Induces connexin43 gene expression via activation of p38 and PI3K/AKT
signaling pathways
C Tacheau, J Fontaine and F Verrecchia INSERM U697, Paris, France
One of the shared physiological roles between TGF-b and connexin family members is to inhibit
epithelial cell cycle progression and consequently, to provide protection against malignant
transformation. Smad pathway may not be viewed as a unique means for TGF-b to regulate
cellular functions, as other signaling pathways including the mitogen-activated protein kinase
(MAPK), or PI3 kinase/AKT pathways, can be induced by TGF-b1.
Herein, we demonstrated that TGF-b induces the expression of connexin-43 (Cx43) in NMuMG
cell lines at the protein and mRNA levels, and transcriptionally. Using overexpression of
truncated dominant-negative forms of either Smad2 or Smad3, and MDA-MB-468 human breast
carcinoma cells deficient for Smad4, we determined that the Smad cascade is not implicated in
TGF-b1 effect on Cx43 expression. Using specific pharmacologic inhibitors for JNK, ERK, p38 and
PI3K/AKT signaling pathways, we demonstrated the cooperative role of p38 and PI3K/AKT
signaling in TGF-b1-induced Cx43 expression, independent from JNK and ERK activation.
Whether some of the antiproliferative properties of TGF-b on normal epithelial cells or during the
earlier stages of carcinogenesis occur in part via upregulation of Cx43 gene expression will
require further investigations.
P 4
In vitro modulation OF TLR-2, CD1d and IL-10 by adapalene on normal human
skin and acne inflammatory lesions
I Tenaud, A Khammari and B Dre´no Department of Dermatology, CHU Hoˆtel Dieu, NANTES,
France
The anti-inflammatory mechanisms of adapalene, a synthetic retinoid used for the treatment of
acne patients, are partially understood. They seem particularly related to the modulation of the
non-specific immunity. Recent studies have shown that TLR-2 expression, a receptor of the innate
immune system, was increased in acne lesions and could play an essential role in acne-linked
inflammation.
The aim of our study was to investigate the new mechanisms of the anti-inflammatory activity of
adapalene in vitro, and more specifically the modulatory effect of adapalene on the expression of
TLR-2, CD1d, a cell surface glycoprotein that plays a role as antigen-presenting molecule and is
responsible for the development of cutaneous inflammation, and also on the expression and the
secretion of the anti-inflammatory IL-10 cytokine.
Both explants of normal human skin (8 donors) and explants of acne patients (8 patients) were
incubated with adapalene (10–7 ou 10–6 M) or the control medium for 24 h.
Evaluation of epidermal expression by immunohistochemistry showed a decreased expression of
TLR-2 and IL-10 in explants of normal skin and explants of acne with adapalene. On the contrary,
adapalene increased CD1d expression in explants of acne patients. Thus adapalene can modulate
the epidermal immune system by increasing the CD1d expression and by decreasing the IL-10
expression by keratinocytes. Moreover, thesse modulations could increase the interactions
between dendritic cells and T lymphocytes and could strengthen the antimicrobial activity against
P. acnes. The decreased expression of TLR-2 by the keratinocytes can contribute to explain the
anti-inflammatory activity of adapalene observed in clinical practice.
P 5
Anti-inflammatory effect of topical lithium gluconate in seborrhoeic dermatitis
F Ballanger, I Tenaud, C Volteau, A Khammari and B Dre´no Department of Dermatology, CHU
Hoˆtel Dieu, NANTES, France
Topical lithium gluconate (Li) has a beneficial effect in seborrhoeic dermatitis (SD). However, the
exact mechanism of action of Li in SD still remains unknown. The aim of our study was to
investigate, in vitro, the modulatory effect of topical Li on pro- and anti-inflammatory cytokines
secretion and on Toll-like receptors (TLR) –2 and –4, receptors of innate immunity. For this
purpose, two different skin models were used: keratinocytes in monolayer and skin explants. In
some of them, inflammation was induced with LPS (1 mg/ml) or zymosan (2 mg/ml). Then, skin
models were incubated with Li gluconate at 3 different concentrations (1,6; 3; 5 mM), or with
control medium. Expression of TNF-a, IL6, IL10, TGFb1, TLR2, TLR4 was detected by
immunohistochemistry. Cytokines secretion was quantified by Elisa methods. Our results showed
that at low concentration (1,6 mM), Li enhanced TNF-a secretion, whereas, at higher
concentration (5 mM), Li significantly enhanced IL10 expression and secretion. However, there
was no significant modulation of Li on IL6 and TGFb1 secretion. Moreover, Li at 5 mM
significantly decreased TLR2 and TLR4 expression by differentiated keratinocytes. The
immunomodulatory effect of Li seems to be dose-dependent. This could explain the paradoxical
of Li according to its way of administration: exacerbation of SD during systemic administration
(weak Li concentration in skin) and beneficial effect on SD during topical administration (higher
Li concentration in epidermis). In conclusion, our study shows two anti-inflammatory effects of Li
salts: induction of an increased expression and secretion of IL10 and inhibition of expression of
TLR2 and TLR4 by keratinocytes.
P 6
Excellent tolerance of prick tests in the exploration of drug allergy, in a hospital
setting
A Nosbaum, I Guillot, F Cousin-Testard, V Chambost, F Be´rard and JF Nicolas Unit of Allergology
and Clinical Immunology, CH Lyon-Sud, Pierre-Be´nite, France
In this prospective work, we analysed the adverse effects obtained during immediate
hypersensitivity (IHS) tests. 497 allergic reactions (urticaria, angiooedema, bronchospasm and
anaphylactic shock) were explored between November 2004 and January 2007. 612 drugs were
imputable and were tested. Among them, 289 were tested a second time to rule out an initial false
negativity if the accident dated for more than 12 weeks. Patients were first tested with prick tests,
and then with intradermal tests (IDT), at 1/1000 dilution, and 1/100 dilution of the prick solution,
only when the prick tests were negative.
881 prick tests and 857 IDT at 1/1000 dilution and 831 IDT at 1/100 dilution, prepared by the
hospital’s chemist, were carried out. Among the 612 drugs, 46 (7,5%) were responsible for an IHS
with positive prick and IDT. 4 minor accidents were noted with prick tests (grade 0 to 1 in the
classification of Ring and Messmer). Five patients presented side effects (grade 1 to 3) during the
IDT tests, without severe evolution due to an early treatment. These results confirm the innocuity
of prick tests even the event of severe initial accident, and the very good tolerance of IDT. It is
important to investigate with a very well defined protocol, in hospital setting, starting with prick
and using low concentrations of drugs when performing IDT.
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Characterization of site matched papillary and reticular dermal fibroblast
populations as a function of donor’s age in terms of size/granularity
and clonogenic potential
S Mine1, N Fortunel1,2, N Seugnet-Deshayes1 and D Asselineau1 1L’Ore´al, Life Sciences
Advanced Research, Clichy, France; 2Present address: CEA, Institute of Molecular and Cellular
Radiobiology, Laboratory of Genomics and Radiobiology of Keratinopoiesis, Evry, France
Numerous types of modifications can affect the dermis throughout chronological aging of skin.
The dermis of adult skin includes a superficial layer, named ‘‘papillary dermis’’, and a deeper
layer, named ‘‘reticular dermis’’, which possess specificities in structure, extracellular matrix
components, and properties of their fibroblast populations. Our studies of papillary and reticular
dermal fibroblasts (respectively Fp and Fr) from young and old donors showed that these cell
populations differ in size and granularity, and in clonogenic potential. We observed that,
independently of donor’s age, populations of Fp contain a higher proportion of cells with small
size and low granularity than populations of Fr. Moreover, functional assays revealed that Fp
possess a higher clonogenic and growth potential, than that of Fr. However, these differences
between Fp and Fr appeared less marked in cell samples from old donors than in the case of
fibroblasts from young donors. In particular, while the proportion of cells with small size and low
granularity did not significantly change with age within the Fr population, the proportion of cells
corresponding to this criterion decreased with age within the Fp population. This study shows a
differential evolution throughout aging of the different fibroblast populations residing in the
dermis.
P 8
Allergic contact dermatitis or skin irritation: how to distinguish them?
A Nosbaum, A Rozie`res, K Rodet, I Guillot, V Chambost, F Be´rard and JF Nicolas Unit of
Allergology and Clinical Immunology, CH Lyon-Sud, Pierre-Benite, France
The diagnosis of allergic contact dermatitis is essentially based on skin testing, to demonstrate the
presence of drug specific T cells. The lack of sensitivity and specificity of the skin testing
sometimes makes the diagnosis difficult, when there are several positive tests for a patient. In
order to distinguish between irritation and allergy, we used (1) biological tests (2) early
withdrawal of patch tests.
We investigated a bullous toxidermia in a 58 year old patient which occurred after a therapy with
many drugs, and which showed a high positivity for all the drugs patch tested (Besilate of
atracurium, Gentamicin, Ampicillin and Sodium Lauryl Sulfate-SLS used as irritative witness),
48 h after the application.
The histological aspect of the skin biopsies was similar to the lesions induced by SLS and the
drugs. The diagnosis was not possible with these first patch tests. The biological tests (lymphocyte
transformation test and Elispot IFNg) of all molecules revealed the presence of ampicillin specific
T cells, resulting in the diagnosis of an ampicillin delayed hypersensitivity. It was confirmed by a
second patch test read 12 hours after the application, which revealed only one positivity, for
ampicillin.
In conclusion, biological tests and withdrawal of skin tests, a few hours after application, can
differentiate between irritation and allergy.
P 9
Efficacy of A product of dermatologic laboratories Uriage On an in vitro model of
cutaneous neurogenic inflammation (CNI)
U Pereira1, N Boulais1, L Lefeuvre2, G Dorange1, A Gougerot2 and L Misery L1 1EA 3879 Unite´ de
Physiologie Compare´e et Integrative, Brest; 2Laboratoires Dermatologiques d’Uriage, Courbevoie,
France
Inflammation of the skin is enhanced (and could be initiated) by the release of neuropeptides like
substance P (SP) from the sensory endings. This cutaneous neurogenic inflammation (CNI),
inducing edema, erythema, pain or pruritus, contributes to the pathophysiology of various skin
diseases. The understanding of CNI could give new pharmacologic targets for the development of
new agents. In this view, we use a porcine (because their CNI is close to those of humans by the
homology or the sensitivity of their transient vanilloid type 1 receptor) in vitro model based on an
enzyme immunoassay (EIA) of SP in a co-culture of dorsal root ganglion neurons (DRGN) and
keratinocytes (K). This model reproduces the CNI through the addition of capsaicin (SP release) in
the medium and allows the screening of molecules with anti-inflammatory or sensitive skin
applications for dermatologic or cosmetics uses.
In this context, we screened plants extracts (n¼ 3) from the Dermatologic Laboratories Uriage.
Results reveal that the more effective one is a Vernonia sublutea extract (VSU). This plant belongs
to the vernonia genus, which has many therapeutic uses in different traditional medicine in the
world (worms, pain, inflammation, infection). In this model, after a pre-treatment of 72H, VSU
was able to inhibit SP release. At concentrations of 0.1 and 0.01%, an inhibition of 4076% and
37–79% were observed, respectively.
As the results demonstrate, the VSU showed a potent and significant soothing effect for the
different concentration tested. Thus, this study confirmed the interest of the traditional uses of
VSU in Madagascar.
P 10
Autoantibodies directed against corneodesmosin in psoriasis vulgaris
C Caubet1, J-P Mole`s1,2, M Allen3, J-J Guillou J-J1, J Barker3, G Serre and M Simon1
1UMR5165 CNRS-University of Toulouse III, Toulouse, France; 2Laboratory of Molecular
Dermatology, Montpellier, France 3St John’s Institute of Dermatology, London, UK
Psoriasis vulgaris is notably characterized by an abnormal epidermal differentiation program and
a chronic inflammation. The origin of the lesions is not well defined but the disease shares many
features with autoimmune diseases, in particular the production of autoantibodies targeting the
cornified layer. In addition, several genetic studies have focused on the implication of particular
alleles of the gene encoding corneodesmosin (CDSN) in a particular HLA-C context. We looked
for the presence of anti-CDSN autoantibodies in sera from patients with psoriasis vulgaris. A
recombinant form of CDSN fused to GST and GST alone were produced in bacteria, separated on
denaturant electrophoretic gels and immunodetected with sera from 81 patients with psoriasis, 49
patients affected by others dermatologic diseases and 28 healthy volunteers. Fixation of anti-GST
or anti-CDSN immunoglobulins were revealed by peroxidase-labelled anti-human IgG
antibodies, and quantified by densitometry scanning. The very uncommon reactivities detected
against GST were subtracted to obtain specific anti-CDSN levels. With variable inter-individual
reactivity rates, 76% of sera from the psoriatic patients, 92% of sera from the control patients and
87 % of sera from the healthy volunteers specifically recognized the recombinant CDSN. This
study evidences the presence of anti-CDSN antibodies in a majority of patients with various skin
diseases but also in normal individuals. No significant differences in titre were noted in psoriatic
sera.
P 11
Identification of three new genes encoding putative lipases which are
overexpressed in the late steps of keratinocyte differentiation
E Toulza, N Mattiuzzo, G Serre and M Guerrin UMR 5165 CNRS-Toulouse III University,
Toulouse, France
Investigation of the late transcriptional events taking place in the course of epidermis terminal
differentiation is critical to understanding cornification and barrier function. Transcriptome
analysis of granular keratinocytes is the first step towards such goals. Starting with mRNA
extracted from the most superficial epidermal layers, we produced, in collaboration with the
Genoscope, 22,585 EST using a PCR-derived method (ORESTES). Sequences were clustered with
public databases to produce an index of 3,387 genes expressed in granular keratinocytes. We
cloned three new transcripts. Their predicted protein sequence contains a signal peptide and a a/b
hydrolase domain similar to those found in the acid lysosomal lipase (LIPA) and the gastric lipase
(LIPF). These new putative lipases genes clustered with LIPA and LIPF on chromosome 10q23.31
and have been named LIPK, LIPM and LIPN in accordance with the HUGO (HUman Genome
Organization) Gene Nomenclature Committee. We also identified orthologous genes on the
syntenic mouse locus (19qC1). The human LIPK, LIPM and LIPN genes are specifically expressed
in the epidermis, as shown by PCR on a panel of 16 normal human tissue cDNAs. Furthermore,
real-time PCR experiments on cell batches from normal epidermis keratinocytes revealed that
they are highly overexpressed in granular keratinocytes. These results strongly suggest that the
three potentially secreted new lipases might play a specific role in the last step of keratinocyte
differentiation, in particular in the production of the lipid-rich extracellular matrix surrounding
the corneocytes.
P 12
Mechanism of the inhibition of melanoma Progression by lumican
MF D’Onofrio, S Bre´zillon, T Baranek, C Perreau, A Radwanska, FX Maquart, and Y Wegrowski
Laboratoire de Biochimie Me´dicale, CNRS UMR 6198, Faculte´ de Me´decine, Reims, France
Lumican is a small, leucine-rich proteoglycan (SLRP family) present in the dermal extracellular
matrix. It inhibits melanoma progression (Vuillermoz et al., Exp. Cell Res. 2004). A375 human
melanoma cell migration and invasion were decreased by lumican and it was not due to an
apoptotic effect but to enhanced adhesion. The aim of this study was to identify the lumican
adhesion receptor expressed by A375 and its mechanism of action. Using a panel of monoclonal
antibodies directed against integrin and rhodocetin, we showed that A375 melanoma cells can
bind to recombinant lumican through b1 and a2 integrins. This interaction results in an early (2
hours) presence of focal adhesion complexes and late (24 hours) abnormal distribution of b1
integrin following by specific alterations in the cytoskeleton network of F-actin and a decrease of
talin immunostaining at focal adhesion points. The disruption of talin link between actin filaments
and b1 integrin could lead to a destabilization of focal adhesion complexes and an inhibition of
cell motility. These results indicate that lumican enhanced adhesion and decreased cell motility
through b1-containing integrin focal adhesion complex and by this mechanism may contribute to
the inhibition of melanoma migration and metastasis.
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Positive regulation of apoptosis by HCA66, a new Apaf-1 interacting protein, and
its putative role in the physiopathology of NF1 microdeletion syndrome patients
V Piddubnyak1, P Rigou1, L Michel2, J-C Rain3, O Geneste4, P Wolkenstein5, D Vidaud6,
JA Hickman4, A. Mauviel2 and J-L. Poyet1 1INSERM Equipe Avenir, U716, IGM, Laboratoire de
Pharmacologie, Paris; 2INSERM U697, Hoˆpital Saint Louis, Paris; 3Hybrigenics , Paris; 4Institut
de Recherche Servier, Cancer Research and Drug Discovery, Croissy-sur-Seine; 5Service de
Dermatologie, Hoˆpital Henri-Mondor, Cre´teil; 6Service de Biochimie, Hoˆpital Beaujon, Clichy,
France
As a component of the apoptosome, a caspase-activating complex, Apaf-1 plays a central role in
the mitochondrial caspase activation pathway of apoptosis. We report here the identification of a
novel Apaf-1 interacting protein, HCA66 that is able to modulate selectively Apaf-1-dependent
apoptosis through its direct association with the CED4 domain of Apaf-1. Expression of HCA66
was able to potentate Apaf-1, but not receptor-mediated apoptosis, by increasing downstream
caspase activity following cytochrome c release from mitochondria. Conversely, cells depleted of
HCA66 were severely impaired for apoptosome-dependent apoptosis. Interestingly, expression of
the Apaf-1-interacting domain of HCA66 had the opposite effect of the full length protein,
interfering with the Apaf-1 apoptotic pathway. Using a cell-free system, we showed that reduction
of HCA66 expression was associated with a diminished amount of caspase-9 in the apoptosome,
resulting in a lower ability of the apoptosome to activate caspase-3. HCA66 maps to chromosome
17q11.2 and is among the genes heterozygously deleted in NF1 microdeletion syndrome patients.
These patients often have a distinct phenotype compared to other NF1 patients, including a more
severe tumor burden. Our results suggest that reduced expression of HCA66, due to
haploinsufficiency of HCA66 gene, could render NF1 microdeleted patients-derived cells less
susceptible to apoptosis.
P 14
A qualitative and quantitative evaluation of the effects of a topically applied
preparation of epidermal lipids on the epidermal barrier structure of atopic dogs
A Piekutowska1, D Pin2, CA Re`me3, H Gatto3, and M Haftek1 1Universite´ Lyon 1, Laboratory for
Dermatological Research, Lyon; 2Ecole Nationale Ve´te´rinaire, Lyon, 3Virbac Laboratory, Carros,
France
Atopic dermatitis (AD) is a common skin disease, highly prevalent in the human population and
yielding important therapeutic challenges. Canine AD presents ultrastructural evidence of
lamellar lipids (LL) disorganisation in the stratum corneum (SC), similar to that described in
humans. The purpose of this study was to analyze the expression of epidermal lipids and to
evaluate quantitatively, by means of electron microscopy and RuO4 post-fixation, the impact of a
new topical SC lipid-based formulation on this structural deficit in the skin of five dogs with AD.
In the non-involved skin of atopic dogs, the LL were very infrequent and highly disorganised as
compared to healthy dogs. After repeated applications of Skin Lipid Complex to the non-lesional
skin of dogs with AD, numerous LL were observed in the lowermost part of the SC, occupying
74% of the intercorneocyte space, while they accounted for only 31.8% of the intercorneocyte
space at the same level in biopsies from the untreated control side of the body. The LL filled
89.5% of the lower intercorneocyte spaces in the SC of healthy dogs. Many keratinosomes were
observed at the interface between living epidermis and SC after treatment of non-lesional AD
skin. Stacks of short LL discs represented 57.6% of the total LL found in the newly formed SC
compactum in treated atopic dogs. We suggest that the treatment with the epidermal lipid mixture
stimulates production and secretion of endogenous SC lipids, contributing to a better barrier
formation.
P 15
From simple to adipose reconstructed skin
C Auxenfans1, C Lequeux1, E Bertil1, N Tan1, N Bechetoille2, V Andre´2, FM Braye3 and
O Damour1 1Laboratoire des substituts Cutane´s, Hoˆpital E. Herriot, Lyon, Rhoˆne, France;
2Engelhard-BASF, Lyon, Rhoˆne, France 3Centre de traitement des bruˆle´s, Hospices civils de Lyon,
Hoˆpital E. Herriot, Lyon, Rhoˆne, France
Reconstructed skin models interest both clinicians and industrials in dermocosmetology and bring
new tools to fundamental skin research. Burn clinicians as well as plastic surgeons recognise
today the importance of the dermis for an improved functional result following epidermal
grafting. In fundamental research, reconstructed skin models are used for example to explore
simultaneously cell-cell interactions, cell-matrix interactions, age-related changes and the
mechanisms underlying pathological conditions, such as cutis laxa. Our Mimeskins recon-
structed skin model using a collagen-GAG-chitosan sponge allows cosmetic products to be tested
in the absence of serum, notably to evaluate cutaneous toxicity, phototoxicity and the efficacy of
active agents and final products. The model has been improved over the years by the addition of
different cell types, according potential use: melanocytes, endothelial cells organised into tubular
structures, haematopoeitic progenitors differentiated into Langerhans cells and dermal dendritic
cells. Today we present the development of an adipose reconstructed skin. The aim is to develop
a hypodermis under the dermis of the reconstructed skin. Our first trials confirm the important
role of fibroblasts and cell-cell interactions. The presence of mature adipocytes seems to inhibit
the development of fibroblasts and thus ECM synthesis with expected consequences for
development of the epidermis. This model should allow active agents inhibiting adipogenesis to
be tested for the treatment of obesity or in contrast to stimulate adipogenesis in the treatment of
cachexia or lipodystrophies.
P 16
Different mechanisms are involved in apoptosis induced by melanoma ganglio-
sides on human monocyte-derived dendritic cells
K Bennaceur1 K, I Popa1,3, J Chapman2, J Pe´guet-Navarro1 and J Portoukalian1
1Universite´ Lyon 1, EA 4169, Laboratory for Dermatological Research, Edouard Herriot Hospital,
Lyon, France; 2University of Manchester, Faculty of life Sciences, United Kingdom, England;
3Institute of Macromolecular Chemistry, Petru Poni, Iasi, Romania
Tumor escape is linked to multiple mechanisms, notably the liberation, by tumour cells, of
soluble factors that inhibit the function of dendritic cells (DC). We have shown that gangliosides
purified from human melanoma tumours impair DC differentiation from human monocytes and
induce their apoptosis. The present study was aimed to analyse the mechanisms of GM3 and GD3
ganglioside-induced apoptosis. We showed that GM3 and GD3-induced apoptosis is caspase-
dependent, since it can be reversed by Z-Vad, a specific inhibitor. However, DC apoptosis is
ROS-independent because DPI had no effect. Moreover, kinetic studies showed that ganglioside-
induced apoptosis was only detected 3 or 4 days after their addition to the DC, suggesting that it is
caused by accumulation of certain substances. Enzymatic inhibitors were added at different times
of the DC culture, and apoptosis was quantified. Glutathione did not reverse the apoptosis
induced by GM3 and GD3 gangliosides whereas desipramine reversed only apoptosis induced by
GM3, suggesting that GM3 induced apoptosis through ceramide accumulation via acid
sphingomyelinase. Furthermore, apoptosis induced by GM3, but not with GD3, was totally
abrogated by addition of L-cycloserine, but myriocine and fumonisine FB1, which are also
involved in de novo synthesis of ceramides, had no effect. By contrast, N-oleoylethanolamine
(NOE), sphingosine 1-phosphate (S1P) and ceramide 1-phosphate (C1P) which counteracted the
effect of ceramides, partly or completely reversed GM3 and GD3-induced apoptosis, suggesting
that ceramides play a role in the apoptotic process.
P 17
Vitreoscilla filiformis modulates human dendritic cell phenotype and cytokine
production
J Pe´guet-Navarro1, E Colomb1, C Vincent1, L Breton2 and A Gue´niche2 1Hoˆpital E. Herriot,
Pavillon R, EA 37–32, Universite´ Lyon 1; 2Lore´al Recherche, Centre Zviak, Clichy, France
Vitreoscilla filiformis (Vf, ATCC15551) is a Gram bacterium found spa waters. Vf biomass
balances cutaneous immune homeostasis, especially when applied onto skin of atopic patients.
Since cutaneous dendritic cells (DC) are involved in the inflammatory process, we investigated
the effects of Vf biomass and LPS-free fraction on in vitro DC phenotype and cytokine production.
DC were generated from monocytes (MoDC) cultured for 6 days with GM-CSF and IL-4. The cells
were treated, or not, with either Vf preparations at different concentrations (5, 2.5 or 0.5%, v/v) or
LPS from E. Coli (1, 10 mg/ml) as positive control. Two days later, phenotypic modifications were
assessed by flow cytometry analysis. Cytokine production in cell supernatants was analysed using
the cytokine bead array kit. At day 6, MoDC displayed an immature phenotype, as assessed by the
absence or low expression of DC-Lamp, CD83 and CD86. In contrast, the expression of all these
maturation markers was significantly increased by Vf biomass, LPS from E.Coli and, to a less
extent, Vf LPS-free fraction. MoDC stimulated by LPS from E.Coli produced high levels of IL8 ,
TNFa, IL10 and IL-12 p70 and the IL10/IL12 ratio ranged from 1 to 6. Very interestingly, no IL-12
p70 but high levels of IL-10 were detectable in the presence of Vf biomass and LPS free fraction,
leading to a very high IL-10/IL-12 ratio. This particular immunoregulatory cytokine pattern might
thus hamper effector T cell activation and inflammatory response. The results indicate a possible
mode of action for this therapeutic bacterium.
P 18
Primary cutaneous lymphomas: A population-based cancer registry descriptive
study of 71 consecutive cases diagnosed between 1980 and 2003
MO Riou-Gotta, E Fournier, A Danzon, P Humbert and F Aubin Universite´ de Franche Comte´,
Besanc¸on, France
Despite the fact that primary cutaneous lymphomas (PLC) are the second most common group of
extra-nodal non-Hodgkin lymphomas after the group of primary gastrointestinal lymphomas, little
epidemiological data is available. Epidemiological, immunohistochemical, clinical features, and
the outcome of PCL were collected from the Doubs cancer registry from 1980 to 2003. Diagnosis
was based on the 2005 WHO-EORTC classification. The incidence rates were adjusted to the
standard world population, and the survival ratios were calculated with the Kaplan-Meyer
method. Seventy one patients with PCL were investigated (38 men and 33 women). Median age
for the disease diagnosis was 62 year-old. The standardized incidence rate was 0.42 for 100,000
person-years and increased from 0.21 in 1980–1984 to 0.70 in 2000–2003. For the mycosis
fongoı¨des (MF), the incidence rate was 0.20/100,000 person-years and increased from 0.13 in
1980–1984 to 0.25/100,000 in 200–2003. 58 cases (82%) were cutaneous T-cell lymphoma
T (CTCL) and 13 (18%) cutaneous B-cell lymphoma (CBCL). Among CTCL, MF represented 58%
and Sezary syndrome 10%. Among the CBCL, follicle center cell lymphoma was predominant
(46%). Among PCL patients, 27 (38%) experienced one or more local recurrences during a mean
follow-up of 6.4 years. Median survival was 10.2 years and 5-year survival rate was 64.5% for
PCL patients. MF patients demonstrated a 5-year survival rate of 66.4% with a median survival of
10.7 years. Our results confirm previous clinical knowledge on PCL and demonstrate an increase
of the standardized incidence rates both for PCL and MF. In addition, MF patients had a lower
5-year survival rate as compared to the literature data.
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Patterns of free and protein-bound epidermal sphingolipids in dogs
I Popa1, L Thuy1, A Pietukowska1, D Pin2, M Haftek1 and J Portoukalian1 1Laboratory for
Dermatological Research, EA 4169 University Lyon 1, Edouard Herriot Hospital, Lyon;
2Veterinary School of Lyon, France
The major role of the skin is to protect the body against harmful agents and water loss. There are
several skin diseases in which the lipid composition in the intercellular matrix of the stratum
corneum is different from that of healthy human skin, especially atopic dermatitis (AD). A
comparable clinical picture of this illness can be found in atopic dogs of various breeds. Canine
AD also presents evidence of lamellar lipids disorganization in the stratum corneum, similar to
that described in humans. 12 tape strips were taken from the thorax of one normal dog and one
AD dog. The epidermal free lipid was then extracted from these strips by a mixture of chloroform/
methanol and the protein-bound lipids were released by alkaline treatment. The lipids were
separated in different classes, analyzed by thin layer chromatography. Differences in the level of
lipid components were found in each layer. Regarding the normal dog, the lipid components
increase from the first to the 10th layer, then decrease in the lowest strips. In AD skin, we
observed a high quantity of lipid in the medium strips and a marked reduction in the level of
ceramide, omega-hydroxyl ceramide and the augmentation of free fatty and omega-hydroxy fatty
acids. Furthermore, in the involved and non-involved skin of AD dog, different from those GM3,
GD3, GT1, GQ1 gangliosides were present along with lactosylceramide.
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Absorption of vitamins e and c from topical microemulsions for combined
antioxidant therapy through reconstructed human epidermis
B Rozman1, M Gasperlin1, E Tinois-Tessonneaud2, F Pirot3 and F Falson3 1Faculty of Pharmacy,
University of Ljubljana, Slovenia; 2Episkin, Lyon, France; 3Faculty of Pharmacy, University of
Lyon 1, France
An interesting strategy for protecting skin from excessive exposure to free radicals is to support the
skin endogenous antioxidant system. As the balance between skin antioxidants is very important,
a combined therapy is desirable. The specific structure of microemulsion (ME) allows the
incorporation of lipophilic (vitamin E) and hydrophilic (vitamin C) antioxidant in the same system.
ME are clear, thermodynamically stable dispersions of water and oil, stabilized by an interfacial
film of surfactant molecules. The objective of this work was to investigate the potential of non-
thickened (o/w, w/o, gel-like) and thickened (with colloidal silica) ME as carriers for the two
vitamins using reconstructed human epidermis (RHE kits, generously donated by Episkin, Lyon,
France). The amount of drugs accumulated in the RHE and passed into receptor solution of Franz
cells were determined. Notable differences were observed among formulations. Generally, the
addition of thickener increased the amount of antioxidants in the epidermis. Moreover, presence
of thickener significantly changed release profiles of antioxidants. At least three factors influenced
the absorption of vitamins: their location in the ME, their mobility in the vehicle, and the
interactions vehicle-RHE.
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Vasculogenic mimicry is modulated by cAMP in aggressive human melanoma cells
D Parriaux, E Ristorcelli, A Ve´rine, D Lombardo and P Verrando Inserm U777. Universite´ de la
Me´diterrane´e – Faculte´ de me´decine, Marseille, France
Vasculogenic mimicry (VM) describes the ability of aggressive tumor cells, especially melanoma
cells, to undergo a genetic reversion towards embryonic stem cell-like which can then form
extracellular matrix-rich vasculogenic-like tubular networks. VM has been correlated with poor
clinical outcome in patients, pinpointing the necessity of understanding the underlying molecular
events for future antivascular strategies in cancers. Our data reveal that an increase in cyclic AMP
(cAMP) in uveal and cutaneous aggressive human melanoma cells inhibits the formation of
patterned tubular structures in vitro in three-dimensional cultures. This process is reverted upon
removal of cAMP-elevating agents. We are trying to identify the molecular events and potential
targets supporting this cAMP-dependent modulation of VM. Specific activator and inhibitor of
PKA added to the culture medium do not result in inhibition of channel formation, excepted in the
presence of cAMP-elevating agents. A specific activator of EPAC/GEF (Exchange factor activated
by cAMP/guanine nucleotide exchange factor) tends to inhibit the tubular networks, even in the
presence of a PKA activator, suggesting the downstream participation of EPAC/GEF effectors.
However, ERK1/2 kinase activity is not modified upon recruitment of EPAC/GEF pathway, nor it is
modified by PKA modulators, although cAMP-elevating agents inhibits its phosphorylation.
Activity of metalloproteinase-2 (MMP-2), an important mediator of VM, increases upon cAMP
elevating agents which seems to recruit both PKA and EPAC pathways. Collectively these results
indicate an important regulatory role for cAMP in melanoma VM through PKA-dependent and
EPAC/GEF-dependent pathways which could be useful for therapeutic intervention involving
aggressive tumors that express VM.
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